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FIG.5
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FIG. 6
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FIG.7

START THRESHOLD SETTING
PROGESS (EXAMPLE 1)
A 4

S61—— ACQUIRE THE NUMBER OF SITES

Y

ACQUIRES SITE CHANGE
AMOUNT

563 —

565

IS THE NUMBER OF SITES No

INCREASED?

Yes

569

IS THE NUMBER OF SITES
DECREASED?

A 4
567 ——{ THRESHOLD = THRESHOLD - SITE THRESHOLD = THRESHOLD +SITE | ___ o7
CHANGE AMOUNT CHANGE AMOUNT

v

>
w
Y

C END D)




US 9,467,655 B2

Sheet 8 of 9

Oct. 11, 2016

U.S. Patent

( QN3 )

Y

_

»

16S—

| = @TOHS3YHL

¢ = T0HSTYHL G =Q10HSTdHL ——G8S

A

h

mwmk

oN (ALIIOHLNY HILINISTHd

L8S

ON &

\é ¥3ZINYOUO

£8S

NOILYIWHOANI
ALIMOHLNY FHINDOV

—— I8S

4

h

(2 31dNVYX3) SSID0¥d
ONILLIS QTOHSIHHL 1MVLS

8 DIA



U.S. Patent Oct. 11, 2016 Sheet 9 of 9 US 9,467,655 B2

FIG. 9
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1
COMPUTER READABLE RECORDING
MEDIUM, COMMUNICATION TERMINAL
DEVICE AND TELECONFERENCING
METHOD

CROSS REFERENCE TO RELATED
APPLICATION

This application is based upon and claims the benefit of
priority of Japanese Patent Application No. 2013-247158
filed on Nov. 29, 2013, the contents of which are incorpo-
rated herein by reference in its entirety.

BACKGROUND

The present disclosure relates to a computer-executable
recording medium storing a program, a communication
terminal device, and a teleconferencing method, which
control a communication terminal device used in a telecon-
ference through a network.

Technologies related to teleconferencing have been pro-
posed recently. For example, a video conference system and
the like is known. In the video conference system, a use band
is defined between a terminal and an MCU. The MCU
delivers a video stream without being thinned out to a
terminal of a speaker or a user that is requested by the
terminal, and delivers a video stream which is thinned out to
other terminals.

SUMMARY

In the teleconference, in addition to a communication
terminal device such as a personal computer, a mobile type
communication terminal device such as a smart phone or a
tablet terminal may be used. The mobile-type communica-
tion terminal device has lower processing capability com-
pared with the personal computer in many cases. In addition,
the mobile-type communication terminal devices have dif-
ferent processing capability depending on models.

In the teleconference performed by a communication
terminal device and a counter party device as a counter party,
which are connected through a network, when the process-
ing capability of the communication terminal device is low,
there may be a delay in decoding video data transmitted
from the counter party device. As a result a captured image
included in the decoded video data to be displayed may seem
to stop. For example, in a teleconference (a Web conference
and the like not using the MCU, the communication terminal
device separately receives respective pieces of video data
from a plurality of counter party devices. Accordingly, for
example, with an increase in the counter party devices, the
volume of video data required for decoding increases, and
thus there is a possibility of delay in decoding. In addition,
the MCU is a server device having functions of generating
one piece of video data by combining respective pieces of
video data transmitted from all of the communication ter-
minal devices and the counter party devices which partici-
pate in a teleconference, and transmitting the combined
video data to all communication devices described above.
Further, even when the processing capability of the com-
munication terminal device is high, if the frame rate of the
video data is reduced uniformly without considering the
processing capability of the communication terminal device,
the captured video is displayed frame by frame.

An object of aspects of the present disclosure is to provide
a program, a communication terminal device and a telecon-
ferencing method, in which the communication terminal
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device is capable of smoothly performing a displaying
process based on video data depending on the processing
capability of the communication terminal device.

An aspect of the present disclosure provides the following
arrangements:

A non-transitory computer readable recording medium
storing a computer-executable program, when executed by a
computer of a communication terminal device used in a
teleconference through a network, causing the communica-
tion terminal device to execute:

an acquiring instruction of acquiring, through a commu-
nication unit of the communication terminal connected to
the network, video data including a compressed image from
counter party devices including a first counter party device
and a second counter party device, the first counter party
device and second counter party device being counter par-
tied of the teleconference;

a storage control instruction of sequentially storing the
compressed image included in the acquired video data in a
storage area according to an order in which the compressed
images have been acquired;

a first determination instruction of determining whether a
number of unprocessed compressed images is greater than a
threshold, the unprocessed compressed images being the
compressed images which are stored in the storage area and
have not been subjected to a decoding process;

a second determination instruction of second determining
whether an image type of the compressed image is a
predetermined type; and

a decoding control instruction of:

decoding the compressed image when the first determi-

nation instruction determines that the number of the
unprocessed compressed images is not greater than the
threshold and when the second determination instruc-
tion determines that the image type of the compressed
image is the predetermined type; and

not decoding the compressed image when the first deter-

mination instruction determines that the number of the
unprocessed compressed images is greater than the
threshold and when the second determination instruc-
tion determines that the image type of the compressed
image is not the predetermined type.

A communication terminal device used in a teleconfer-
ence through a network, comprising:

a processor; and

memory storing computer readable instructions, when
executed by the processor, causing the communication ter-
minal device to execute:

an acquiring instruction of acquiring, through a commu-
nication unit of the communication terminal connected to
the network, video data including a compressed image from
counter party devices including a first counter party device
and a second counter party device, the first counter party
device and the second counter party being counter parties of
the teleconference;

a storage control instruction of sequentially storing the
compressed image included in the acquired video data in a
storage area according to an order in which the compressed
images have been acquired;

a first determination instruction of determining whether a
number of unprocessed compressed images is greater than a
threshold, the unprocessed compressed images being the
compressed images which are stored in the storage area and
have not been subjected to a decoding process;

a second determination instruction of second determining
whether an image type of the compressed image is a
predetermined type; and
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a decoding control instruction of:

decoding the compressed image when the first determi-
nation instruction determines that the number of the
unprocessed compressed images is not greater than the
threshold and when the second determination instruc-
tion determines that the image type of the compressed
image is the predetermined type; and

not decoding the compressed image when the first deter-

mination instruction determines that the number of the
unprocessed compressed images is greater than the
threshold and when the second determination instruc-
tion determines that the image type of the compressed
image is not the predetermined type.

A teleconferencing method of controlling a communica-
tion terminal device used in a teleconference through a
network, the teleconferencing method comprising:

an acquiring instruction of acquiring, through a commu-
nication unit of the communication terminal connected to
the network, video data including a compressed image from
counter party devices including a first counter party device
and second counter party device, the first counter party
device and the second counter party device being counter
parties of the teleconference;

a storage control instruction of sequentially storing the
compressed image included in the acquired video data in a
storage area according to an order in which the compressed
images have been acquired;

a first determination instruction of determining whether a
number of unprocessed compressed images is greater than a
threshold, the unprocessed compressed images being the
compressed images which are stored in the storage area and
have not been subjected to a decoding process;

a second determination instruction of second determining
whether an image type of the compressed image is a
predetermined type; and

a decoding control instruction of:

decoding the compressed image when the first determi-

nation instruction determines that the number of the
unprocessed compressed images is not greater than the
threshold and when the second determination instruc-
tion determines that the image type of the compressed
image is the predetermined type; and

not decoding the compressed image when the first deter-

mination instruction determines that the number of the
unprocessed compressed images is greater than the
threshold and when the second determination instruc-
tion determines that the image type of the compressed
image is not the predetermined type.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a diagram illustrating an example of a telecon-
ference system.

FIG. 2 is a diagram illustrating an example of a telecon-
ference screen displayed on a communication terminal
device.

FIG. 3 is a functional block diagram illustrating proce-
dures from receiving video data to displaying a captured
image.

FIG. 4 is a flowchart of a main process.

FIG. 5 is a flowchart of an initial threshold setting process.

FIG. 6 is a flowchart of a decoding process.

FIG. 7 is a flowchart of a threshold setting process of
Example 1.

FIG. 8 is a flowchart of a threshold setting process of
Example 2.
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FIG. 9 is a flowchart of a threshold setting process of
Example 3.

DESCRIPTION OF ILLUSTRATIVE
EMBODIMENTS

Iustrative embodiments according to the present disclo-
sure will be described with reference to drawings. The
present invention is not limited to the following configura-
tion, and it is possible to adopt various configurations in the
same technical spirit. For example, some of configurations
shown below may be omitted or replaced with other con-
figurations, or may include other configurations.

Teleconference System

A teleconference system 10 will be described briefly with
reference to FIGS. 1 and 2. As illustrated in FIG. 1, the
teleconference system 10 includes a server device 20, a
communication terminal device 30, and four counter party
devices 71, 72, 73, and 74. A teleconference which is
performed by the communication terminal device 30 and
four counter party devices 71, 72, 73, and 74 will be
described as an example below. The teleconference using the
teleconference system 10 may be performed by the com-
munication terminal device 30 and one to three counter party
devices, or the communication terminal device 30 and five
or more counter party devices.

The server device 20, the communication terminal device
30, and the counter party devices 71, 72, 73, and 74 are
connected through a network 90. The network 90 is, for
example, a network such as the Internet. The teleconference
using the communication terminal device 30 and the counter
party devices 71, 72, 73, and 74 is performed through the
server device 20, similarly to a known teleconference sys-
tem. The server device 20 is the same server device as a
server device in the known teleconference system. Accord-
ingly, a detailed description of the hardware configuration of
the server device 20 and the processes executed in the server
device 20 are omitted. The teleconference using the tele-
conference system 10 may be performed in such a manner
that the communication terminal device 30 and the counter
party devices 71, 72, 73, and 74 directly communicate
through the network 90. In such a P2P type teleconference,
the server device 20 is omitted.

The communication terminal device 30 is a communica-
tion device having a communication function through the
network 90. The communication terminal device 30 is, for
example, a communication device such as a smart phone, a
tablet terminal or a personal computer. A case in which the
communication terminal device 30 is a mobile type com-
munication device such as a smart phone and a tablet
terminal will be described as an example below. The con-
figuration of the communication terminal device 30 will be
described later. The counter party devices 71, 72, 73, and 74
are known communication devices such as personal com-
puters. Some or all of the counter party devices 71, 72, 73,
and 74 may be the same communication device as the
communication terminal device 30. During the teleconfer-
ence, respective processes (see FIGS. 4 to 9) performed in
the communication terminal device 30 are also performed in
the counter party devices 71, 72, 73, and 74. The name of
“counter party device” is given simply in order to distin-
guish the communication terminal device 30, in an embodi-
ment in which the communication terminal device 30 is
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mainly described. The description regarding the counter
party devices 71, 72, 73, and 74 will be appropriately
omitted.

In the teleconference system 10, video data corresponding
to an image captured by the communication terminal device
30 is transmitted from the communication terminal device
30 to the server device 20. Further, video data corresponding
to an image captured by the counter party device 71 is
transmitted from the counter party device 71 to the server
device 20. Even in the counter party devices 72, 73, 74,
similarly to the counter party device 71, respective pieces of
video data corresponding to respective captured images are
transmitted to the server device 20. The server device 20
which has acquired the video data from the communication
terminal device 30 and the counter party devices 71, 72, 73,
and 74 transmits the acquired video data and sound data
respectively to the communication terminal device 30 and
the counter party devices 71, 72, 73, and 74 other than a
transmission source device. For example, the server device
20 transmits the video data which has been transmitted from
the communication terminal device 30, respectively to the
counter party devices 71, 72, 73, and 74 other than the
communication terminal device 30. In other words, in the
teleconference system 10, the video data which has been
transmitted from the communication terminal device 30 is
transmitted respectively to the counter party devices 71, 72,
73, 74 through the server device 20 in a streaming manner,
and the video data which has been transmitted from the
counter party devices 71, 72, 73, 74 is respectively trans-
mitted to the communication terminal device 30 through the
server device 20 in a streaming manner.

Video data is compressed by a predetermined compres-
sion method. For example, H.264 is illustrated as the com-
pression method. The video data includes an intra-frame
compressed image and an inter-frame compressed image
similarly to known video data. The frame rate of the video
data is, for example, 30 fps. The example of the intra-frame
compressed image is an intra-coded frame (I frame), and an
example of the inter-frame compressed image is a predicted
frame (P frame) and a bi-directional predicted frame (B
frame). The 1 frame is an image which is coded without
using inter-frame prediction. The P frame is an image which
is coded by using only forward prediction. The B frame is an
image which is coded by using any of forward prediction,
backward prediction, and bi-directional prediction. The I
frame, the P frame, and the B frame are compressed images
that have already been put to practical use. Therefore, the
description thereof will be omitted. The I frame, the P frame,
and the B frame are referred to as “compressed image”
without distinction or collectively.

Identification information of the transmission source
device in addition to the video data is transmitted from the
communication terminal device 30 and the counter party
devices 71, 72, 73, and 74. The server device 20 transmits
the video data to the communication device other than the
transmission source device with the identification informa-
tion of the transmission source device. The identification
information may be included in, for example, the header
portions of the video data. The identification information is
information for identifying each communication device.

The communication terminal device 30 receives and
acquires the video data and the identification information
from the counter party devices 71, 72, 73, and 74. In the
communication terminal device 30, respective pieces of
video data transmitted from the counter party devices 71, 72,
73, and 74 are played, and a teleconference screen in which
captured images 381, 382, 383, and 384 corresponding to

10

15

20

25

30

35

40

45

50

55

60

65

6
respective pieces of video data are arranged is displayed (see
FIG. 2). The playback of video data is performed by
decoding the compressed image that is included in the video
data. The description regarding the playback by decoding
will be given later.

The captured image 381 is a captured image correspond-
ing to the video data from the counter party device 71. The
captured image 382 is a captured image corresponding to the
video data from the counter party device 72. The captured
image 383 is a captured image corresponding to the video
data from the counter party device 73. The captured image
384 is a captured image corresponding to the video data
from the counter party device 74.

Also in the counter party devices 71, 72, 73, and 74,
respective pieces of video data from the communication
devices other than the devices themselves among the com-
munication terminal device 30 and the counter party devices
71, 72, 73, and 74 are played, and a teleconference screen is
displayed in which captured images corresponding to
respective pieces of video data are appropriately arranged.
The communication terminal device 30 may play video data
acquired by the device itself so as to allow the captured
image corresponding to the video data of the device itself to
be displayed with the captured images 381, 382, 383, and
384. In this case, differently from FIG. 2, a teleconference
screen is displayed in which a total of five images including
the captured image of the device itself in addition to the
captured images 381, 382, 383, and 384 are appropriately
arranged. Further, the server device 20 may also transmit the
video data that has been transmitted from the transmission
source device to the transmission source device so as to
allow for the transmission source device of the video data to
perform the display of the captured image of the device
itself, based on the respective pieces of video data which are
transmitted from the server device 20 and received by the
device itself. In this case, for example, the display of the
captured image of the communication terminal device 30
itself is performed by playing the video data of the device
itself that is transmitted from the server device 20. The
communication terminal device 30 can set display or non-
display for each captured image. For example, when the
captured image of the communication terminal device 30 is
set to non-display, the teleconference screen not including
the captured image is displayed (see FIG. 2). The commu-
nication terminal device 30 displays the teleconference
screen according to the setting of display or non-display of
each captured image. The same setting is applied to the
counter party devices 71, 72, 73, and 74.

Communication Terminal Device

As illustrated in FIG. 1, the communication terminal
device 30 includes a CPU 32, a storage unit 34, a RAM 36,
a display unit 38, an operation unit 40, a camera 46, and a
communication unit 48. The respective units 32 to 48 are
connected to a bus 50. The CPU 32 executes a calculation
process. The storage unit 34 is configured with a computer-
readable recording medium, for example, a flash memory.
However, the storage unit 34 may be configured with a hard
disc and/or a ROM. Various programs are stored in the
storage unit 34. For example, an operating system (OS) and
various applications are stored in the storage unit 34. The
application stored in the storage unit 34 includes a program
for executing each process which will be described later (see
FIGS. 4 to 9). The program for executing each process
which will be described later may be installed in advance in
the storage unit 34, but when the communication terminal
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device 30 accesses the server device 20 in order to attend the
teleconference, the program may be transmitted as a trans-
mission signal to the communication terminal device 30
from the server device 20 through the network 90, and
installed in the storage unit 34 at that time. In this case, the
program may be stored in the RAM 36.

Pre-installation is performed, for example, by a reading
unit (not shown) of the communication terminal device 30
reading a program stored in the computer-readable storage
medium such as a semiconductor memory. When the com-
munication terminal device 30 includes, for example, an
optical drive (not shown) as in a personal computer, the
pre-installation may be performed by the optical drive
reading the program stored in the optical media. In addition,
the pre-installation may be performed by receiving a pro-
gram stored in a computer-readable storage medium such as
a hard disc of a server device (server device 20 or a server
device which is not shown) connected to the communication
terminal device 30 through the network 90 through the
communication unit 48 of the communication terminal
device 30 as a transmission signal. The selection of a
pre-installation type is appropriately determined considering
various circumstances. In addition, the computer-readable
storage medium may not include signals which are trans-
mitted temporarily. The computer-readable storage medium
may be a non-transitory storage medium. The non-transitory
storage medium does not include a temporary signal. The
non-transitory storage medium may be a storage medium
capable of storing information, regardless of the period for
storing information.

The RAM 36 is a storage area to be used when the CPU
32 executes various programs. During the execution of the
process, predetermined data and information which are used
in the process are stored in a predetermined storage area of
the RAM 36. For example, the compressed image included
in the video data from the counter party device 71, the
compressed image included in the video data from the
counter party device 72, the compressed image included in
the video data from the counter party device 73, and the
compressed image included in the video data from the
counter party device 74 are respectively stored temporarily
in sequence in the RAM 36. The compressed image included
in the video data from the counter party device 71 is stored
in a queue 361 corresponding to the identification informa-
tion of the counter party device 71 (see FIG. 3). The
compressed image included in the video data from the
counter party device 72 is stored in a queue 362 correspond-
ing to the identification information of the counter party
device 72 (see FIG. 3). The compressed image included in
the video data from the counter party device 73 is stored in
a queue 363 corresponding to the identification information
of the counter party device 73 (see FIG. 3). The compressed
image included in the video data from the counter party
device 74 is stored in a queue 364 corresponding to the
identification information of the counter party device 74 (see
FIG. 3). The respective queues 361, 362, 363, and 364 are
associated with a predetermined storage area in the RAM 36.
The respective queues 361, 362, 363, and 364 may be
associated with separate storage areas in the RAM 36, or
may be associated with a common storage area. When the
respective queues 361, 362, 363, and 364 are associated with
a common storage area, the identification information of the
transmission source device may be included in the com-
pressed image.

The compressed images included in the respective pieces
of video data from the counter party devices 71, 72, 73, and
74 which are respectively stored in the queue 361, 362, 363,
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and 364 are respectively output in the order in which they
are input, and subjected to the decoding process (see FIGS.
3 and 6). In other words, the CPU 32 receives and acquires
the compressed images, and sequentially stores the respec-
tive compressed images in the queue 361, 362, 363, and 364
according to an order in which the compressed images have
been receive and acquired. In FIG. 3, the server device 20
and the counter party devices 71, 72, 73, and 74 are not
illustrated, and respective predetermined units of the com-
munication terminal device 30 are appropriately not dis-
played. In FIG. 3, “video data (71, 72, 73, and 74)” indicates
respective pieces of video data from the counter party
devices 71, 72, 73, and 74 which are transmitted through the
server device 20. “Compressed image (71)” indicates a
compressed image included in the “video data (71)” from
the counter party device 71, “compressed image (72)”
indicates a compressed image included in the “video data
(72)” from the counter party device 72, “compressed image
(73)” indicates a compressed image included in the “video
data (73)” from the counter party device 73, and “com-
pressed image (74)” indicates a compressed image included
in the “video data (74)” from the counter party device 74. In
the embodiment, the queue 361, 362, 363, and 364 are
referred to as “queue” without distinction or collectively.

In the communication terminal device 30, the CPU 32
executes the OS stored in the storage unit 34 and programs
of respective processes illustrated in FIGS. 4 to 9 so as to
control the communication terminal device 30. Thus, in the
communication terminal device 30, various processes are
executed, and various types of functional means are realized.

The display unit 38 displays various types of information.
For example, the display unit 38 displays the teleconference
screen including the captured images 381, 382, 383, and 384
(see FIG. 2). The operation unit 40 receives input such as
various instructions for the communication terminal device
30. The operation unit 40 includes, for example, a hard key
42 and a touch pad 44. The touch pad 44 is, for example, a
capacitance type position input device, and outputs a signal
indicating a coordinate position corresponding to a contact
position of the user’s finger. The touch pad 44 may be
configured with position input devices of other types such as
a resistive film type position input device or an ultrasonic
type position input device. A touch panel (see a dashed line
surrounding “the display unit 38 and “the touch pad 44” in
FIG. 1) is realized with the display unit 38 and the touch pad
44.

The user of the communication terminal device 30 per-
forms operations such as a swipe, flick, tap, drag, and
pinch-in and pinch-out on the touch pad 44. The user of the
communication terminal device 30 performs each operation
described above by moving the finger in contact with the
touch pad 44 in a predetermined direction. Each operation is
a technology which is also adopted in known smart phones
or tablet terminals, and is also adopted in the communication
terminal device 30. The operation unit 40 may be configured
by combining a keyboard and a mouse. In addition, when the
communication terminal device 30 is a personal computer,
the operation unit 40 includes a keyboard and a mouse.

The camera 46 captures an outside image in front of the
communication terminal device 30. For example, when the
user of the communication terminal device 30 is located in
front of the communication terminal device 30, the camera
46 captures the outside image including the user. In the
communication terminal device 30, the camera 46 starts
shooting at the start of the teleconference, and the com-
pressed image corresponding to the captured image is gen-
erated. The communication unit 48 connects the communi-
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cation terminal device 30 to the network 90, and performs
data communication through the network 90. For example,
the video data including the compressed image which is
generated at the start of the teleconference and the identi-
fication information of the communication terminal device
30 are transmitted to the counter party devices 71, 72, 73,
and 74 from the communication unit 48 through the server
device 20. In the communication unit 48, the video data
which is transmitted from each of the counter party devices
71, 72, 73, and 74 through the server device 20, and the
identification information of the transmission source device
are received. As described above, the video data from each
of the counter party devices 71, 72, 73, and 74 is stored
temporarily in sequence in a predetermined storage area of
the RAM 36 of each of the counter party devices 71, 72, 73,
and 74, and stored for management in any of the queues 361,
362, 363, and 364 according to the received identification
information. The connection to the network 90 by the
communication unit 48 may be either a wireless connection
or a wired connection. For example, when the communica-
tion terminal device 30 is a mobile-type communication
device, the connection to the network 90 by the communi-
cation unit 48 is a wireless connection. The communication
unit 48 is a communication module for performing wireless
communication, for example, according to a known com-
munication scheme such as a Wi-Fi standard, a 4G standard,
and a 3G standard.

The communication terminal device 30 is different from
the known mobile-type communication device in that the
program of each process to be described later is stored in the
storage unit 34. However, the communication terminal
device 30 is the same communication device as the known
mobile-type communication device in hardware. The com-
munication terminal device 30 may include an audio unit
including a microphone and a speaker in addition to the
respective units described above. Further, the communica-
tion terminal device 30 may include a calendar function, a
timer function, and the like.

Main Process

In a teleconference with the counter party devices 71, 72,
73, and 74 through the server device 20, the main process
performed by the communication terminal device 30 will be
described with reference to FIG. 4. In the teleconference
system 10, for example, before a scheduled date and time of
the teleconference, an e-mail is transmitted from the server
device 20, with each e-mail address corresponding to each
of the communication terminal device 30 and the counter
party devices 71, 72, 73, and 74 which are scheduled to
attend the teleconference as a destination. The e-mail
includes a uniform resource locator (URL) for the telecon-
ference using the communication terminal device 30 and the
counter party devices 71, 72, 73, and 74. The URL is specific
for each conference room of the teleconference. In other
words, the URL includes the conference ID of the telecon-
ference.

Further, the URL includes authority information of the
teleconference which is set for each of the communication
terminal device 30 and the counter party devices 71, 72, 73,
and 74. The authority which is set in the teleconference
includes, for example, organizer authority, presenter author-
ity and viewer authority, as the authority. The organizer
authority is the highest authority, and can perform all the
functions available in the teleconference system 10. The
presenter authority is the next highest authority to the
organizer authority, and is not allowed to execute some of
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the functions available in the teleconference system 10. The
viewer authority is the lowest authority among the three
illustrated authorities, and is not allowed to execute more
functions than those in the presenter authority. In the
embodiment, the organizer authority, the presenter authority
and the viewer authority will be described as an example.
Incidentally, the number of functions which can be executed
according to the organizer authority is higher than the
number of functions which can be executed according to the
presenter authority. The number of functions which can be
executed according to the presenter authority is higher than
the number of functions which can be executed according to
the viewer authority.

For example, it is assumed that the user who operates the
counter party device 71 applies for the use of the telecon-
ference, and at this time, an offer of setting is performed in
which the communication terminal device 30 is set to the
presenter authority, the counter party device 71 is set to the
organizer authority, the counter party device 72 is set to the
presenter authority, and the counter party devices 73, and 74
are set to the viewer authority. In this case, the URL
transmitted to the communication terminal device 30
includes the authority information indicating the presenter
authority in a predetermined portion of the URL. The URL
transmitted to the counter party device 71 includes the
authority information indicating the organizer authority in a
predetermined portion of the URL. The URL transmitted to
the counter party device 72 includes the authority informa-
tion indicating the presenter authority in a predetermined
portion of the URL. The URL transmitted to the counter
party devices 73 and 74 includes the authority information
indicating the viewer authority in a predetermined portion of
the URL. In addition, the conference ID and the authority
information may not be included as, for example, the query
parameters of the URL.

The user of the communication terminal device 30 oper-
ates the communication terminal device 30 on the scheduled
date and time of the teleconference. In the communication
terminal device 30, the CPU 32 accesses the server device
20 from the communication unit 48 based on the URL
including the conference ID and the authority information
which are described above, and executes the process for
conference connection (S11). By the process in S11, a
session as a teleconference is established between the com-
munication terminal device 30 and the server device 20, and
the communication terminal device 30 is connected to the
server device 20 for the conference. The same operation is
performed also in the counter party devices 71, 72, 73, and
74, a session as a teleconference is established between each
of'the counter party devices 71, 72, 73, and 74 and the server
device 20, and the counter party devices 71, 72, 73, and 74
are connected to the server device 20 for the conference.

The server device 20 stores the conference ID included in
the URL in association with the identification information of
each of the communication terminal device 30 and the
counter party devices 71, 72, 73, and 74. At this time, while
opening the teleconference, the server device 20 specifies
authority that has been set in each communication device,
according to the URL used by each of the communication
terminal device 30 and the counter party devices 71, 72, 73,
and 74 for access to the server device 20, and stores each
specified authority in association with the identification
information of each communication device. The teleconfer-
ence by the communication terminal device 30 and the
counter party devices 71, 72, 73, and 74 is opened in such
a manner.
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After performing S11, the CPU 32 starts an initial thresh-
old setting process (S13). Subsequently, the CPU 32 starts a
decoding process (S15). The decoding process started in S15
continues until, for example, the conference connection with
the server device 20 is disconnected. The initial threshold
setting process and the decoding process will be described
later. Subsequently, the CPU 32 starts the acquisition of
video data transmitted from the server device 20 (S17). In
the teleconference identified by the conference ID, the server
device 20 transmits the respective pieces of video data
which have been acquired from some or all of the counter
party devices 71, 72, 73, and 74 which are connected for the
conference, to the communication terminal device 30. In the
communication terminal device 30, the video data from
some or all of the counter party devices 71, 72, 73, and 74
which has been transmitted from the server device 20 is
received by the communication unit 48. The CPU 32
acquires the video data from the communication unit 48.

Next, the CPU 32 acquires compressed image included in
the acquired video data (S19). The acquired compressed
image is any of the I frame, the P frame and the B frame, as
described above. At this time, the CPU 32 acquires and
identifies the identification information of the transmission
source device which is received by the communication unit
48 together with the video data, or which is included in the
video data (S21). The CPU 32 stores the compressed image
in a queue corresponding to the specified identification
information (S23). The CPU 32 stores the compressed image
acquired in S19 in a predetermined storage area of the RAM
36 associated with the queue. Thus, the acquired compressed
image is stored in a predetermined storage area of the RAM
36 in a state of being associated with the identification
information.

For example, it is assumed that the communication unit 48
receives the video data from the counter party device 71 and
the identification information of the counter party device 71.
In this case, the CPU 32 acquires the compressed image
included in the video data from the counter party device 71
in S19, specifies the identification information of the counter
party device 71 in S21, and stores the acquired compressed
image in the queue 361 corresponding to the identification
information of the counter party device 71 in S23. The CPU
32 stores the compressed image included in the video data
from the counter party device 71 in a predetermined storage
area of the RAM 36 corresponding to the queue 361. The
queues 361, 362, 363, and 364 corresponding to the respec-
tive pieces of identification information of the counter party
devices 71, 72, 73, and 74 are set in S41 of the decoding
process started in S15 (see FIG. 6).

After the execution of S23, the CPU 32 returns the
process to S19, and performs S19 and the subsequent
processes. The main process is ended when the conference
connection with the server device 20 is disconnected. At the
end of the main process, the teleconference is ended.

Initial Threshold Setting Process

The initial threshold setting process which is executed in
S13 of the main process illustrated in FIG. 4 will be
described with reference to FIG. 5. The CPU 32 which has
started the initial threshold setting process acquires the
number of sites (S31). The number of sites corresponds to
the number of the counter party devices that are connected
to the server device 20 for the conference, by using the
conference ID of the teleconference that the devices them-
selves attend, among counter party devices 71, 72, 73, and
74. The CPU 32 outputs a transmission instruction of a site
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number request for requesting the number of sites, to the
communication unit 48. Accordingly, the site number
request is transmitted from the communication unit 48 to the
server device 20. The server device 20 which has received
and acquired the site number request transmits the number
of sites obtained by reducing “1” (corresponding to the
communication terminal device 30 device itself as the
request source) from the number of all communication
devices that are connected for the conference to the tele-
conference identified by the conference ID at that time, to
the communication terminal device 30 as the request source.
The number of sites from the server device 20 is received by
the communication unit 48, and the CPU 32 acquires the
number of sites through the communication unit 48.

For example, a teleconference session is established with
the counter party devices 71 and 72, and it is assumed that
the counter party devices 71 and 72 are connected to the
server device 20 for the conference. In this case, the CPU 32
acquires “2” as the number of sites. Further, a teleconference
session is established with the counter party devices 71, 72,
73, and 74, and it is assumed that the counter party devices
71, 72, 73, and 74 are connected to the server device 20 for
the conference. In this case, the CPU 32 acquires “4” as the
number of sites. The CPU 32 stores the number of sites in
the RAM 36.

Next, the CPU 32 determines whether or not the acquired
number of sites is smaller than a reference number “5”
which is a reference (S33). In S33, the reference number to
be compared with the number of sites is stored in the storage
unit 34 in association with, for example, the program of the
initial threshold setting process. When the number of sites is
smaller than “5” (S33: Yes), the CPU 32 sets the threshold
as “3” (S835). When the number of sites is “5” or more (S33:
No), the CPU 32 sets the threshold as “1” (S37). In the
embodiment having four counter party devices 71, 72, 73,
and 74 as an example, the maximum number of sites is “4”,
and thus S33 is positive (S33: Yes). If the number of
communication devices that attend the teleconference is
increased and is five or more, S33 is negative (S33: No). In
addition, the reference number may be the number which is
different from “5”. For example, the reference number may
be “37,“4”, or “6” or more. The CPU 32 stores the threshold
which is set in S35 or S37 in the RAM 36. After the
execution of S35 or S37, the CPU 32 ends the initial
threshold setting process, and returns the process to S15 in
FIG. 4.

Decoding Process

The decoding process which is started in S15 of the main
process illustrated in FIG. 4 will be described with reference
to FIG. 6. The decoding process including the threshold
setting process (see FIGS. 7 to 9) which will be described
later is executed on respective pieces of video data from the
counter party devices 71, 72, 73, and 74 (see FIG. 3). In
other words, in the embodiment, four decoding processes are
executed in parallel. In addition, at the timing of S11 of FIG.
4, a case is assumed in which all of the counter party devices
71, 72, 73, and 74 which are scheduled to attend the
teleconference are not connected for the conference. In this
case, at the timing at which the server device 20 notifies the
counter party device which has not been connected among
the counter party devices 71, 72, 73, and 74 of being
connected to the server device 20 for conference connection,
the CPU 32 starts the decoding process corresponding to the
counter party device. For example, at the timing of S11 of
FIG. 4, it is assumed that the counter party devices 71, 72,
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and 73 are connected with the server device 20 for the
conference, but the counter party device 74 is not connected
for the conference. In this case, the CPU 32 starts respective
decoding processes on respective pieces of video data from
the counter party devices 71, 72, and 73 at the timing S15.
Thereafter, at the timing at which the counter party device 74
is connected to the server device 20 for the conference, the
CPU 32 starts the decoding process on the video data from
the counter party device 74, in response to the notification
from the server device 20.

The CPU 32 which has started the decoding process sets
a queue for each site which is the counter party for the
teleconference (S41). For example, in the decoding process
for the video data from the counter party device 71, a queue
361 corresponding to the identification information of the
counter party device 71 is set. In the decoding process for the
video data from the counter party device 72, a queue 362
corresponding to the identification information of the coun-
ter party device 72 is set. In the decoding process for the
video data from the counter party device 73, a queue 363
corresponding to the identification information of the coun-
ter party device 73 is set. In the decoding process for the
video data from the counter party device 74, a queue 364
corresponding to the identification information of the coun-
ter party device 74 is set.

After the execution of S41, the CPU 32 executes the
threshold setting process (S43). The threshold setting pro-
cess will be described later. Subsequently, the CPU 32
acquires the number of compressed images which are stored
in the queue and are not decoded (the number of unpro-
cessed images) (S45). The compressed image is stored in the
queue in S23 of FIG. 4 described above. The CPU 32
compares the acquired number of unprocessed images with
a threshold, and determines whether or not the number of
unprocessed images is smaller than the threshold (S47). The
threshold is stored in the RAM 36 in S35 or S37 of FIG. 5
described above. Further, the threshold is stored in the RAM
36 in S67 or S71 (see FIG. 7), in S85, S89 or S91 (see FIG.
8), or in S105 or S107 (see FIG. 9) of the threshold setting
process executed in S43.

When the decoding process is executed on the video data
from the counter party device 71, the CPU 32 acquires the
number of unprocessed images of the queue 361 in S45 and
compares the acquired number of unprocessed images with
the threshold in S47. When the decoding process is executed
on the video data from the counter party device 72, the CPU
32 acquires the number of unprocessed images of the queue
362 in S45 and compares the acquired number of unpro-
cessed images with the threshold in S47. When the decoding
process is executed on the video data from the counter party
device 73, the CPU 32 acquires the number of unprocessed
images of the queue 363 in S45 and compares the acquired
number of unprocessed images with the threshold in S47.
When the decoding process is executed on the video data
from the counter party device 74, the CPU 32 acquires the
number of unprocessed images of the queue 364 in S45 and
compares the acquired number of unprocessed images with
the threshold in S47.

When the number of unprocessed images is smaller than
the threshold (S47: Yes), the CPU 32 acquires a compressed
image which is stored in the earliest part, among the
compressed images which are stored in the queue, from the
storage area of the RAM 36 corresponding to the queue
(S49). Thereafter, the CPU 32 moves the process to S55.
When the number of unprocessed images is the threshold or
more (S47: No), the CPU 32 acquires a compressed image
which is stored in the earliest part, among the compressed
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images which are stored in the queue, from the storage area
of' the RAM 36 corresponding to the queue (S51). The CPU
32 determines whether or not the acquired compressed
image is the I frame (S53). When the compressed image is
the I frame (S53: Yes), the CPU 32 moves the process to
S55. When the compressed image is the P frame or the B
frame, and is not the I frame (S53: No), the CPU 32 returns
the process to S43, and performs S43 and the subsequent
processes. In this case, the process of S55 is omitted from
the P frame or the B frame which is acquired in S51. Along
with the execution of S49 or S51, the CPU 32 deletes the
compressed image which is acquired in each process from
the queue.

In S55, the CPU 32 decodes the 1 frame, the P frame, or
the B frame which is acquired in S49, or the I frame which
is acquired in S51. Subsequently, the CPU 32 controls the
display of the captured image which is generated by decod-
ing (S57). In S57, the CPU 32 outputs the display instruction
of'the generated captured image to the display unit 38. In the
display unit 38, the captured image is displayed in response
to the display instruction (see FIG. 2). For example, when
the decoding process is executed on the video data from the
counter party device 71, the captured image 381 is dis-
played. The CPU 32 deletes the compressed image corre-
sponding to the captured image which is displayed from the
RAM 36. After executing S57, the CPU 32 returns the
process to S43, and performs S43 and the subsequent
processes. The decoding process continues until the main
process ends. In addition, when the conference connection
between any communication device of the counter party
devices 71, 72, 73, and 74 and the server device 20 is
disconnected, this is notified from the server device 20, and
the CPU 32 ends the decoding process on the video data
from the counter party device of which the conference
connection is disconnected, among the counter party devices
71, 72, 73, and 74.

Threshold Setting Process

With respect to the threshold setting process which is
executed in S43 of the decoding process illustrated in FIG.
6, three examples will be described.

Example 1

The threshold setting process of Example 1 will be
described with reference to FIG. 7. The CPU 32 that has
started the threshold setting process of the Example 1
re-acquires the number of sites (S61). The re-acquisition of
the number of sites is performed similarly to S31 of FIG. 5.
Accordingly, the description thereof is omitted. Subse-
quently, the CPU 32 acquires a site change amount (S63).
The site change amount is a difference between the number
of sites which has already been stored in the RAM 36 and
the number of sites which is re-acquired in S61. In Example
1, a value obtained by subtracting the number of sites which
has already been stored in the RAM 36 from the number of
sites which is re-acquired in S61 is described as the site
change amount.

Next, CPU 32 determines whether or not the number of
sites increases, based on the acquired site change amount
(S65). When the site change amount acquired in S63 is a
value E, the CPU 32 determines that the number of sites
increases (S65: Yes). The CPU 32 acquires a new threshold
by subtracting the site change amount from the threshold
stored in the RAM 36 (S67). The CPU 32 updates the
threshold which has already been stored in the RAM 36 into
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the new threshold acquired in S67. After the execution of
S67, the CPU 32 ends the threshold setting process of
Example 1, and returns the process to S45 of FIG. 6.

When the site change amount acquired in S63 is “0” or a
negative value, the CPU 32 determines that the number of
sites does not increase (S65: No). Subsequently, the CPU 32
determines whether or not the number of sites decreases
(S869). When the site change amount acquired in S63 is a
negative value, the CPU 32 determines that the number of
sites decreases (S69: Yes). The CPU 32 acquires a new
threshold obtained by adding the absolute value of the site
change amount to the threshold stored in the RAM 36 (S71).
The CPU 32 updates the threshold which has already been
stored in the RAM 36 into the new threshold acquired in
S71. After the execution of S71, the CPU 32 ends the
threshold setting process of Example 1, and returns the
process to S45 of FIG. 6.

When the site change amount acquired in S63 is “0”, the
CPU 32 determines that the number of sites does not
decrease (S69: No). In this case, the CPU 32 ends the
threshold setting process of Example 1, and returns the
process to S45 of F1G. 6, without executing S71. In addition,
when S65 is positive (S65: Yes) or S69 is positive (S69:
Yes), the CPU 32 updates the number of sites stored in the
RAM 36 to the number of sites acquired in S61.

Example 2

The threshold setting process of Example 2 will be
described with reference to FIG. 8. The CPU 32 that has
started the threshold setting process of the Example 2
re-acquires authority information (S81). The authority infor-
mation to be acquired is authority which is set in the counter
party device which is the transmission source of the video
data to be subjected to the decoding process, among the
counter party devices 71, 72, 73, and 74. In S81, the CPU 32
output a transmission instruction of an authority information
request for requesting authority information, to the commu-
nication unit 48. According thereto, the authority informa-
tion request is transmitted from the communication unit 48
to the server device 20. The authority information request
includes the identification information of the counter party
device which is the transmission source of the video data to
be processed. The server device 20 which has received and
acquired the authority information request transmits the
authority information indicating the authority of the counter
party device which is specified by the identification infor-
mation, according to the identification information included
in the authority information request, to the communication
terminal device 30 of the transmission source. The authority
information from the server device 20 is received by the
communication unit 48, and the CPU 32 acquires the author-
ity information through the communication unit 48.

It is assumed that the video data to be processed is the
video data from the counter party device 71, and the
authority of the counter party device 71 is the organizer
authority. In this case, the CPU 32 causes the communica-
tion unit 48 to transmit an authority information request
including the identification information of the counter party
device 71, and acquires the authority information “organizer
authority”. It is assumed that the video data to be processed
is the video data from the counter party device 72, and the
authority of the counter party device 72 is the presenter
authority. In this case, the CPU 32 causes the communica-
tion unit 48 to transmit an authority information request
including the identification information of the counter party
device 72, and acquires the authority information “presenter
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authority”. It is assumed that the video data to be processed
is the video data from the counter party device 73, and the
authority of the counter party device 73 is the viewer
authority. In this case, the CPU 32 causes the communica-
tion unit 48 to transmit an authority information request
including the identification information of the counter party
device 73, and acquires the authority information “viewer
authority”. It is assumed that the video data to be processed
is the video data from the counter party device 74, and the
authority of the counter party device 74 is the viewer
authority. In this case, the CPU 32 causes the communica-
tion unit 48 to transmit an authority information request
including the identification information of the counter party
device 74, and acquires the authority information “viewer
authority”.

The acquired authority information may be stored in the
RAM 36 in association with the identification information.
According to the configuration, when S53 in FIG. 6 is
negative (S53: No) or in the second and subsequent thresh-
old setting processes which are executed repeatedly after the
execution of S57, the CPU 32 can acquire the authority
information associated with the identification information
which is acquired with the video data to be processed from
the RAM 36.

Next, the CPU 32 determines whether or not the acquired
authority information is the organizer authority (S83). When
the acquired authority information is the organizer authority
(S83: Yes), the CPU 32 updates the threshold stored in the
RAM 36 into “5” (S85). When the acquired authority
information is the presenter authority or viewer authority,
but is not the organizer authority (S83: No), the CPU 32
determines whether or not the acquired authority informa-
tion is the presenter authority (S87). When the acquired
authority information is the presenter authority (S87: Yes),
the CPU 32 updates the threshold stored in the RAM 36 into
“3” (S89). When the acquired authority information is the
viewer authority, but is not the presenter authority (S87: No),
the CPU 32 updates the threshold stored in the RAM 36 into
“1” (S91).

After the execution of S85, S89 or S91, the CPU 32 ends
the threshold setting process of Example 2, and returns the
process to S45 of FIG. 6.

Example 3

The threshold setting process of Example 3 will be
described with reference to FIG. 9. The CPU 32 that has
started the threshold setting process of Example 3 acquires
an image size (S101). The image size to be acquired is video
data to be subjected to the decoding process. The respective
pieces of video data from the counter party devices 71, 72,
73, and 74 do not necessarily have the same image size, but
some or all thereof may have different image sizes. The
image sizes of the respective pieces of video data are sizes
corresponding to the specification or setting of the cameras
respectively included in the counter party devices 71, 72, 73,
and 74. The acquired image size may be stored in the RAM
36 in association with the identification information.
According to the configuration, when S53 in FIG. 6 is
negative (S53: No) or in the second and subsequent thresh-
old setting processes which are executed repeatedly after the
execution of S57, the CPU 32 can acquire the image size
associated with the identification information acquired with
the video data to be processed from the RAM 36.

Next, the CPU 32 determines whether or not the acquired
image size is greater than VGA (horizontalxvertical: 640x
480 pixel) which is set as a reference (S103). When the
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acquired image size is greater than VGA (S103: Yes), the
CPU 32 updates the threshold stored in the RAM 36 into “1”
(S105). When the acquired image size is VGA or less (S103:
No), the CPU 32 updates the threshold stored in the RAM
36 into “3” (S107).

After the execution of S105 or S107, the CPU 32 ends the
threshold setting process of Example 3, and returns the
process to S45 of FIG. 6.

Effect of Embodiments

According to the embodiments described above, it is
possible to achieve the following effect.

(1) In the decoding process (see F1G. 6), when the number
of the unprocessed compressed images stored in one queue
among the queues 361, 362, 363, and 364 corresponding to
the respective pieces of identification information of the
counter party devices 71, 72, 73, and 74 is greater than the
threshold (see S47: No in FIG. 6), the compressed image
which is stored in the earliest part is acquired from the
storage area of the RAM 36 corresponding to the queue (S51
in FIG. 6), when the acquired compressed image is the |
frame (S53: Yes in FIG. 6), it is assumed that the I frame is
decoded (see S55 in FIG. 6). In contrast, when the acquired
compressed image is not the I frame (S53: No in FIG. 6), it
is assumed that the decoding of the compressed image which
is not the I frame, in other words, the P frame or the B frame,
is omitted.

Therefore, with respect to the decoding of the compressed
image included in respective pieces of video data from the
counter party devices 71, 72, 73, and 74, it is possible to
determine whether to decode the compressed image accord-
ing to the number of unprocessed images. Since it is possible
to decode the I frame independently, it is possible to make
the processing load required for decoding lower as com-
pared with that of the P frame and B frame. In contrast, since
it is necessary to decode the P frame and the B frame based
on the before and after compressed images, it is possible to
reduce the processing load by omitting the decoding of the
P frame and the B frame. When the number of unprocessed
compressed images is smaller than the threshold, the decod-
ing is performed smoothly, and it is estimated that the CPU
32 has enough processing capability. When the number of
unprocessed compressed images is smaller than the thresh-
old (see S47: Yes in FIG. 6), regardless of whether or not the
compressed image is the [ frame, the P frame or the B frame,
the compressed image is uniformly decoded (see S49 and
S55 in FIG. 6). It is possible for the communication terminal
device 30 to smoothly perform the display process based on
the video data, depending on the processing capability of the
CPU 32 of the communication terminal device 30.

(2) In the initial threshold setting process (see FIG. 5), the
number of sites is acquired (see S31 in FIG. 5), and it is
assumed that the threshold to be compared with the number
of' unprocessed images is set according to the number of sites
acquired in S47 of FIG. 6. When the number of sites is
greater than the reference number “5” (see S33: No in FIG.
5), it is assumed that the threshold is set to “1” which is
smaller as compared to the threshold “3” in the case in which
the number of sites is smaller than the reference number “5”
(see S35 and S37 in FIG. 5). The greater the number of
counter party devices is, the greater the number of pieces of
video data to be transmitted to the communication terminal
device 30. As a result, the processing load required for
decoding is increased. When the processing load is
increased, the threshold is reduced, such that it is possible to
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reduce the number of executions of S55 in FIG. 6 regarding
the decoding of the compressed image.

(3) In the decoding process (see FIG. 6), it is assumed that
the threshold that has been set is updated by executing the
threshold setting process (S43 in FIG. 6). In the threshold
setting process (see FIG. 7) of Example 1, the number of
sites is re-acquired (see S61 in FIG. 7), it is assumed to
determine an increase or a decrease in the number of sites
according to the site change amount indicating the difference
from the number of sites which is stored in the RAM 36 (see
S65 and S69 in FIG. 7). When the number of sites is
increased (see S65: Yes in FIG. 7), it is assumed that the
threshold is reduced so as to correspond to the site change
amount (see S67 in FIG. 7), whereas when the number of
sites is decreased (see S69: Yes in FIG. 7), it is assumed that
the threshold is increased so as to correspond to the site
change amount (see S71 in FIG. 7). Therefore, in the initial
threshold setting process or the threshold setting process
which is previously performed, it is possible to re-set the
threshold which has been set according to the number of
sites. For example, during the period before and after the
start time of the teleconference, the session of teleconference
is established now, and the number of sites which are
connected for conference is gradually increased in some
cases. In contrast, for example, when a predetermined time
has elapsed after the start of the teleconference, or discus-
sion has been progressed, participants leave from the tele-
conference, and thus the conference connection is discon-
nected, and the number of sites is gradually reduced in some
cases. It is possible to correspond to such a change in the
number of sites.

In the threshold setting process of Example 2 (see FIG. 8),
authority information corresponding to the transmission
source device of the video data is acquired (see S81 in FIG.
8), and the threshold is updated according to the authority
information. Accordingly, it is possible to set individual
thresholds for respective pieces of video data from the
counter party devices 71, 72, 73, and 74. The threshold “5”
is set (see S85 in FIG. 8) for the video data having the
organizer authority which is the highest authority (see S83:
Yes in FIG. 8), the threshold “3” is set (see S89 in FIG. 8)
for the video data having the presenter authority which is the
second highest (see S87: Yes in FIG. 8), and the threshold
“1” is set for the video data having the viewer authority
which is the lowest (see S87: No in FIG. 8). Since the
threshold “5” which is higher than the threshold “3” or “1”
of the video data having other authority is set to the video
data having the organizer authority, it is possible to execute
decoding of the compressed image without omission. As a
result, it is possible to suppress a decrease in the reproduc-
tion quality and perform smooth display for the video data
having the organizer authority. Meanwhile, as the authority
is lower, the threshold is set to be low, and it is possible to
make the omission of the decoding of compressed image
easier. As a result, it is possible to reduce the processing load
on the decoding.

In the threshold setting process (see FIG. 9) of Example
3, an image size of the video data is acquired (see S101 of
FIG. 9), and the threshold is updated according to the image
size. Therefore, it is possible to set individual thresholds for
the video data from the counter party devices 71, 72, 73, and
74. It is possible to set the threshold as “1” (see S105 in FIG.
8) for the video data of which the image size is greater than
the VGA (S103: Yes in FIG. 8), and set the threshold as “3”
for the video data of which the image size is smaller than the
VGA (8103: No in FIG. 8). It is possible to make the
omission of the decoding of a compressed image easier by
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setting the threshold as “1” which is smaller than the
threshold “3” for the video data having a great image size.
Generally, when the image size is great, the data amount is
increased and the processing load for decoding is increased.
It is possible to reduce the processing load on the decoding,
by making the omission of the decoding having a high
processing load easier. In contrast, it is possible to decode
the compressed image without omission, by setting the
threshold as “3” for the video data having a small image size.
When the image size is small, it is estimated that the data
amount is small and the processing load required for decod-
ing is low.

Modification Example

The embodiment described above may be modified in the
following manner. It is possible to appropriately combine
some configurations in the following modification examples
for use. Even in cases of employing the following configu-
ration, it is possible to achieve the same effect as that
described above.

(1) In the above description, with respect to the number of
sites which is acquired in S31 of the initial threshold setting
process (see FIG. 5) and S61 of the threshold setting process
(see FIG. 7) of Example 1, it is assumed that the server
device 20 transmits the number obtained by subtracting “1”
from the number of all communication devices which are
connected to the server device 20 for conference at the
requested time, as the number of sites, to the communication
terminal device 30 as the request source. The server device
20 may transmit the number of all communication devices
which are connected for conference in response to the
request, and CPU 32 may subtract “1” from the number so
as to calculate and acquire the number of sites. Further, the
number of all communication devices which are connected
for conference may be treated as the number of sites. In this
case, the reference number that is compared with the number
of sites in S33 of FIG. 5§ is set to a value obtained by
considering the device itself. In other words, based on the
above description, the reference number in S33 of FIG. 5 is
set to “6” which is obtained by adding “1” to “5”.

In S33 of FIG. 5, when the number of sites is the same as
the reference number, it is assumed that the determination is
negative (S33: No). However, in S33, the determination may
be made based on whether the number of sites is the
reference number or less, and when the number of sites is the
same as the reference number, it may be assumed that the
determination is positive (S33: Yes).

(2) In the above description, it is assumed that the
threshold is set as “3” in S35 of the initial threshold setting
process (see FIG. 5), and the threshold is set as “1” in S37.
The respective values which are set as the thresholds in S35
and S37 may be set as values which are different from the
above values. However, the respective values in S35 and
S37 have the same magnitude relationship as that described
above. The respective values which are set as thresholds in
S85, S89, and S91 of the threshold setting process (see FIG.
8) of Example 2, and in S105 and S107 of the threshold
setting process (see FIG. 9) of Example 3 may be set as
values which are different from the above values, as long as
the same magnitude relationship as that described above is
satisfied. The threshold in each process described above is
appropriately set considering the processing capability of the
CPU 32.

In the threshold setting process (see FIG. 7) of Example
1, it is assumed that the site change amount (see S67 in FIG.
7) is subtracted from or the absolute value of the site change
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amount (see S71 in FIG. 7) is added to the threshold which
has been set. The values applied for the thresholds which
have been set in S67 and S71 of FIG. 7 may be, for example,
a predetermined value or a certain fixed value corresponding
to the site change amount. The values applied for the
threshold are set appropriately considering various condi-
tions.

(3) In the above description, in S47 of the decoding
process (see FIG. 6), when the number of unprocessed
images is the same as the threshold, it is assumed that the
determination is negative (S47: No). However, in S47, the
determination may be made based on whether the number of
unprocessed images is the threshold or less, and when the
number of unprocessed images is the same as the threshold,
it may be assumed that the determination is positive (S47:
Yes).

It is assumed that in S53 of FIG. 6, the determination is
based on whether the compressed image is an 1 frame. In
S53, the determination may be made based on whether the
compressed image is an I frame or a P frame. When the
compressed image is the I frame or the P frame, S53 is
positive (S53: Yes), the I frame or the P frame is decoded in
S55. On the contrary, when the compressed image is the B
frame, S53 is negative (S53: No), the decoding for the B
frame is omitted in S55. While reducing the processing load
on the decoding by excluding the B frame from a decoding
target, it is possible to suppress a decrease in the reproduc-
tion quality of the captured images 381, 382, 383, and 384
by using the I frame and the P frame as the decoding target.
In addition, in S53, the determination may be made based on
whether the compressed image is the I frame or the B frame.

(4) In the above description, in S61 of the threshold
setting process (see FIG. 7) of Example 1, it is assumed that
the request form the number of sites is transmitted, and the
number of sites is received and acquired from the server
device 20. The CPU 32 may acquire the number of sites,
based on the number of pieces of video data that the CPU 32
can acquire at the timing of S61, among respective pieces of
video data from the counter party devices 71, 72, 73, and 74.
In this case, the CPU 32 specifies the number of pieces of
video data that the CPU 32 can acquire at the timing of S61.
The CPU 32 treats the specified number as the number of
sites. It is possible to acquire the number of sites without
through the server device 20.

(5) In the above description, it is assumed that the image
size as the reference of determination is a VGA in S103 of
the threshold setting process (see FIG. 9) of Example 3. The
image size as the reference may be a size different from the
VGA. For example, the image size may be a QVGA
(horizontalxvertical 320x240 pixels), a display area of the
display unit 38, or the size of a teleconference screen. The
image size as the reference is appropriately set considering
the processing capability of the CPU 32. It may be assumed
that the image size as the reference is selectable, and the
image size can be changed into the size designated by the
user. The user operates the operation unit 40 so as to select
a certain size as the image size which is the reference. The
CPU 32 sets the image size based on the selection as the
image size which is the reference.

In S103 of FIG. 9, it is assumed that when the image size
is VGA, the determination is negative (S47: No). In S47,
determination is made based on whether the image size is the
VGA or less, and when the image size is the VGA, the
determination may be positive (S103: Yes).

What is claimed is:

1. A non-transitory computer readable recording medium
storing a computer-executable program, when executed by a
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computer of a communication terminal device used in a
teleconference through a network, causing the communica-
tion terminal device to execute:

a first acquisition instruction of acquiring, through a
communication unit of the communication terminal
connected to the network, video data including a com-
pressed image from counter party devices including at
least a first counter party device and a second counter
party device, the first counter party device and the
second counter party device being counter partied of
the teleconference;

a storage control instruction of sequentially storing the
compressed image included in the acquired video data
in a storage area according to an order in which the
compressed images have been acquired;

a first determination instruction of determining whether a
number of unprocessed compressed images is greater
than a threshold, the unprocessed compressed images
being the compressed images which are stored in the
storage area and have not been subjected to a decoding
process;

a second determination instruction of second determining
whether an image type of the compressed image is a
predetermined type;

a decoding control instruction of:
decoding the compressed image when the first deter-

mination instruction determines that the number of
the unprocessed compressed images is not greater
than the threshold and when the second determina-
tion instruction determines that the image type of the
compressed image is the predetermined type; and
not decoding the compressed image when the first
determination instruction determines that the number
of the unprocessed compressed images is greater
than the threshold and when the second determina-
tion instruction determines that the image type of the
compressed image is not the predetermined type;
a second acquisition instruction of acquiring the number
of the counter party devices which communicate with
the communication terminal device; and
a setting instruction of:
setting the threshold to a first value, when the number
of the counter party devices acquired by the second
acquisition instruction is smaller than a reference
number which is a reference; and

setting the threshold to a second value which is smaller
than the first value, when the number of the counter
party devices acquired by the second acquisition
instruction is greater than the reference number.

2. The non-transitory computer readable recording
medium according to claim 1,

wherein when the first determination instruction deter-
mines that the number of the unprocessed compressed
images is greater than the threshold, the second deter-
mination instruction determines whether the image
type of the compressed image is the predetermined
type, and

wherein when the first determination instruction deter-
mines that the number of the unprocessed compressed
images is not greater than the threshold, the second
determined instruction does not determine whether the
image type of the compressed image is the predeter-
mined type.

3. The non-transitory computer readable recording
medium according to claim 1, wherein the compressed
images of the video data include intra-frame compressed
data and inter-frame compressed data.
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4. The non-transitory computer readable recording
medium according to claim 3, wherein the predetermined
type is related to the intra-frame compressed data and the
inter-frame compressed data.

5. The non-transitory computer readable recording
medium according to claim 3, wherein the decoding control
instruction includes an instruction of:

decoding the compressed image acquired from the storage
area, when the image type of the compressed image is
an intra-frame compressed image,

not decoding the compressed image acquired from the
storage area, when the image type of the compressed
image is an inter-frame compressed image.

6. The non-transitory computer readable recording
medium according to claim 3, wherein the decoding control
instruction includes an instruction of:

decoding the compressed image acquired from the storage
area, when the image type of the compressed image is
an intra-frame compressed image;

decoding the compressed image acquired from the storage
area, when the image type of the compressed image is
a first type inter-frame compressed image; and

not decoding the compressed image acquired from the
storage area, when the image type of the compressed
image is a second type inter-frame compressed image.

7. The non-transitory computer readable recording
medium according to claim 6, wherein the first type inter-
frame compressed image is of a predicted frame and the
second type inter-frame compressed image is of a bi-direc-
tional predicted frame.

8. The non-transitory computer readable recording
medium according to claim 1, wherein the program causes
the communication terminal device to execute:

a third acquisition instruction of acquiring a new com-
pressed image from the storage area, when the decod-
ing control instruction determines not to decode the
compressed image acquired from the storage area.

9. The non-transitory computer readable recording

medium according to claim 1,

wherein the second acquisition instruction includes an
instruction of acquiring the number of the counter party
devices and re-acquiring a new number of the counter
party devices in a state in which the threshold which is
the first value or the second value is set,

wherein the program causes the computer to execute as a
second comparison instruction of comparing the new
number of the counter party devices with the number of
the counter party devices acquired by the second acqui-
sition instruction before the new number of the counter
party devices is acquired, when the new number of the
counter party devices is re-acquired by the second
acquisition instruction, and

wherein the setting instruction includes an instruction of:
reducing the threshold that has been set, when the new

number of the counter party devices is greater than
the number of the counter party devices acquired by
the second acquisition instruction before the new
number of the counter party devices is acquired; and
increasing the threshold that has been set, when the new
number of the counter party devices is smaller than
the number of the counter party devices acquired by
the second acquisition instruction before the new
number of the counter party devices is acquired.

10. The non-transitory computer readable recording

medium according to claim 1, wherein
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the video data includes first video data acquired from the
first counter party device and second video data
acquired from the second counter party device,
the first video data includes a first compressed image and
the second video data includes a second compressed
image,
the storage area includes a first storage area and a second
storage area,
the storage control instruction includes an instruction of
sequentially storing the first compressed image
included in the acquired first video data in the first
storage area according to an order in which the first
compressed images have been acquired and sequen-
tially storing the second compressed image included in
the acquired second video data in the second storage
area according to an order in which the second com-
pressed images have been acquired;
the first determination instruction includes an instruction
of:
determining whether a number of first unprocessed
compressed images is greater than a first threshold,
the first unprocessed compressed images being the
first compressed images which are stored in the first
storage area and have not been subjected to the
decoding process, and
determining whether a number of second unprocessed
compressed images is greater than a second thresh-
old, the second unprocessed compressed images
being the second compressed images which are
stored in the second storage area and have not been
subjected to the decoding process;
the second determination instruction includes an instruc-
tion of determining whether an image type of the first
compressed image is the predetermined type and
whether an image type of the second compressed image
is the predetermined type;
the decoding control instruction includes an instruction
of:
decoding the first compressed image when the second
determination instruction determines that the number
of the first unprocessed compressed images is not
greater than the first threshold and when the second
determination instruction determines that the image
type of the first compressed image is the predeter-
mined type,
decoding the second compressed image when the sec-
ond determination instruction determines that the
number of the second unprocessed compressed
images is not greater than the second threshold and
when the second determination instruction deter-
mines that the image type of the second compressed
image is the predetermined type; and
not decoding the first compressed image when the
second determination instruction determines that the
number of the first unprocessed compressed images
is greater than the first threshold and when the
second determination instruction determines that the
image type of the first compressed image is not the
predetermined type, and
not decoding the second compressed image when the
second determination instruction determines that the
number of the second unprocessed compressed
images is greater than the second threshold and when
the second determination instruction determines that
the image type of the second compressed image is
not the predetermined type.
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11. The non-transitory computer readable recording

medium according to claim 10, wherein the program causes
the communication terminal device to execute a setting
instruction of:

setting a predetermined value as the first threshold to be
compared with the number of first unprocessed com-
pressed images; and

setting a value which is the same as or different from the
predetermined value as the second threshold to be
compared with the number of second unprocessed
compressed images.

12. The non-transitory computer readable recording

medium according to claim 11, wherein the setting instruc-
tion includes an instruction of:

setting a third value as the first threshold to be compared
with the number of first unprocessed compressed
images, when authority which is set to the first counter
party device indicates a degree of a function executable
in the teleconference is a first authority;

setting a fourth value which is greater than the third value
as the first threshold to be compared with the number
of first unprocessed compressed images, when the
authority which is set to the first counter party device
is a second authority which is higher than the first
authority;

setting the third value as the second threshold to be
compared with the number of second unprocessed
compressed images, when the authority which is set to
the second counter party device is the first authority;
and

setting the fourth value as the second threshold to be
compared with the number of second unprocessed
compressed images, when the authority which is set to
the second counter party device is the second authority.

13. The non-transitory computer readable recording

medium according to claim 11, wherein the setting instruc-
tion includes a function of:

setting a predetermined value according to an image size
of the first video data as the first threshold to be
compared with the number of first unprocessed com-
pressed images; and

setting a value which is the same as or different from the
predetermined value according to an image size of the
second video data as the second threshold to be com-
pared with the number of second unprocessed com-
pressed images.

14. The non-transitory computer readable recording

medium according to claim 13, wherein the setting instruc-
tion includes an instruction of:

setting a fifth value as the first threshold to be compared
with the number of first unprocessed compressed
images, when the image size of the first video data is a
first size;

setting a sixth value smaller than the fifth value as the
second threshold to be compared with the number of
second unprocessed compressed images, when the
image size of the first video data is a second size greater
than the first size;

setting the fifth value as the second threshold to be
compared with the number of second unprocessed
compressed images, when the image size of the second
video data is the first size; and

setting the sixth value as the second threshold to be
compared with the number of second unprocessed
compressed images, when the image size of the second
video data is the second size.
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15. The non-transitory computer readable recording
medium according to claim 1, wherein the unprocessed
compressed images are stored in the storage area after the
compressed image is stored in the storage area.

16. A non-transitory computer readable recording medium
storing a computer-executable program, when executed by a
computer of a communication terminal device used in a
teleconference through a network, causing the communica-
tion terminal device to execute:

a first acquisition instruction of acquiring, through a
communication unit of the communication terminal
connected to the network, video data including a com-
pressed image from counter party devices including at
least a first counter party device and a second counter
party device, the first counter party device and second
counter party device being counter partied of the tele-
conference;

a storage control instruction of sequentially storing a
compressed image included in the acquired video data
in a storage area according to an order in which the
compressed images have been acquired;

setting a first value as a threshold when authority, which
is set to the first counter party device and indicates a
degree of a function executable in the teleconference, is
a first authority;

setting a second value greater than the first value as a
threshold when the authority, which is set to the first
counter party device, is a second authority which is
higher than the first authority;

a first determination instruction of determining whether a
number of unprocessed compressed images is greater
than the threshold, the unprocessed compressed images
being the compressed images which are stored in the
storage area and have not been subjected to a decoding
process;

a second determination instruction of second determining
whether an image type of the compressed image is a
predetermined type; and

a decoding control instruction of:
decoding the compressed image when the first deter-

mination instruction determines that the number of
the unprocessed compressed images is not greater
than the threshold and when the second determina-
tion instruction determines that the image type of the
compressed image is the predetermined type; and
not decoding the compressed image when the first
determination instruction determines that the number
of the unprocessed compressed images is greater
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than the threshold and when the second determina-
tion instruction determines that the image type of the
compressed image is not the predetermined type.

17. A non-transitory computer readable recording medium
storing a computer-executable program, when executed by a
computer of a communication terminal device used in a
teleconference through a network, causing the communica-
tion terminal device to execute:

a first acquisition instruction of acquiring, through a
communication unit of the communication terminal
connected to a network, video data including a com-
pressed image from counter party devices including at
least a first counter party device and a second counter
party device, the first counter party device and the
second counter party device being counter partied of
the teleconference;

a storage control instruction of sequentially storing the
compressed image included in the acquired video data
in a storage area according to an order in which the
compressed images have been acquired;

setting, as a threshold, a predetermined value according to
an image size of the video data;

a first determination instruction of determining whether a
number of unprocessed compressed images is greater
than the threshold, the unprocessed compressed images
being the compressed images which are stored in the
storage area and have not been subjected to a decoding
process;

a second determination instruction of second determining
whether an image type of the compressed image is a
predetermined type; and

a decoding control instruction of:

decoding the compressed image when the first deter-
mination instruction determines that the number of
the unprocessed compressed images is not greater
than the threshold and when the second determina-
tion instruction determines that the image type of the
compressed image is the predetermined type; and

not decoding the compressed image when the first
determination instruction determines that the number
of the unprocessed compressed images is greater
than the threshold and when the second determina-
tion instruction determines that the image type of the
compressed image is not the predetermined type.
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